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This study was carried out to investigate the interaction of 6 variables: (1) 
Avoidance conditioning in the shuttle box, (2) CER in the Skinner box, (3) Defecation 
in the open field, (4) Ambulation in the open field, (5) General activity in the activity 
wheel, and (6) Body-weight. Results show that the correlations between activity 
and ambulation, between defecation and ambulation, between activity and body-
weight were statistically significant. But no significant interaction of emotionality 
and activity on avoidance conditioning and CER was found. Nor was obtained 
any significant intercorrelations between the several measures of the avoidance 
conditioning and those of the CER, either. Consequently, the assumption that the 
individual differences in conditioning were closely related to the difference in anxiety 
or emotionality was not supported. 
There are several explanations which account for the individual differences (ID) 
with respect to the speed at acquisition and extinction of the conditioned response. 
Pavlov (1955) explained the ID in conditioned reflexes by the differences on the three 
dimensions -the strength, the equilibrium and the mobility of the excitatory and 
inhibitory process in the higher nervous system. According to Eysenk (1957) the ID 
in conditioning were illustrated by the extraversion and introversion, that is, by the 
difference in the speed and the strength of the excitation and inhibition. On the other 
hand, Spence (1953) indicated that ID in conditioning were related to the difference in 
drive level, especially in anxiety or emotionality. It seems that the explanations about 
the origins of the ID may fall into two different views- one finds the difference of the 
conditionability in cerebrum and the other finds the difference in drive level or 
emotionality. However, it was not the immediate concern here to determine which of 
the two views was more accurate, and the assumption that the ID were caused by the 
difference in drive level or emotionality was brought to the focus, and the interaction 
of emotionality on the conditioning was investigated in this experiment. 
In the first place, it seems that the ID in conditioning emerge more clearly on the 
aversive conditioning situation than on the reward conditioning situation, for the 
conditioned operant avoidance response was considered to be established through the 
medium of the classically conditioned emotional response to CS, according to 
Mowrer (1947). Therefore, the avoidance conditioning was regarded as one of the 
most effective means to examine the interaction of anxiety or emotionality on the 
ID with respect to the speed at acquisition of the conditioned response. The emotion-
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ality of subjects were measured by the open field technique, as the defecation and 
ambulation in the open field were considered a very effective index of emotionality. 
At the same time, as the avoidance response includes the operant behaviors, it was 
expected that the ID in avoidance conditioning were related to the difference in 
activity level of the subjects as well as the difference in emotionality. The general 
activity of the subjects was measured by revolving-drum technique. Then, we saw to 
it in this experiment that the variables which brought about the ID in avoidance 
conditioning were investigated exclusively on the behavioral level rejecting the 
physiological means. 
Also, we attempted to investigate the intercorrelations among the several measures 
which were expected to indicate the strength of the conditioned avoidance response 
and CER, for though CER involved some emotional response to the CS in common 
with the avoidance response, it contained rather less operant behavior in comparison 
with the avoidance response. 
METHOD 
Subjects: The subjects were 10 male and 10 female naive albino rats of Wister-
strain with a mean age of three and half months. At the beginning of the experiment, 
they had an average body-weight of 191 gm, ranging from 148-258 gm. 
Apparatus and procedu1·e: 1) Conditioning of lever-pressing in the Skinner box. 
All subjects had first been placed on a 24-hr feeding schedule and given handling 
and adaptating treatment to the experimental apparatus and laboratory for 5 days. 
Under 23-hr food deprivation, all subjects were trained to press a lever for food, every 
lever-pressing being reinforced with a 0.05 gm pellet. The subjects had 160 lever-
press training (40 trials per day for 4 consecutive days) in the Skinner box. 2) 
Measurement of emotionality. The apparatus was the open field measured 90 X 90 em, 
surrounded by 25 em high wooden wall. The field sectioned into twenty five 18 X 18 
em squares by black line. The tests in the open field were carried out 1 trial per day 
for 3 consecutive days. During 3 trials, each of 3 min. duration, the subjects were 
observed individually in the field. Each subject was placed in the center of the open 
field and the subject's path was traced on the scaled mimeograghed copy of the field. 
Defecation was scored by counting the number of boluses. Ambulation was scored by 
the number of times of crossing when the animal crossed from one square to another. 
3) Measurement of general activity. The apparatus used was an ordinary activity 
wheel with a diameter of 52 em. Only 1 trial was carried out. The scored points for 
30 min. were recorded by the counter. 4) The conditioning and test of CER. When 
the subjects pressed the lever at a constant rate, they were occasionally exposed to 
the tone of 2,000 cfs used as CS. After the subjects were habituated to the tone, 
fear conditioning was carried out in the shock box (25 X 13 X 20 em). Its floor consisted 
of 14 em steel bars, 1 em apart, which were wired to an a-c transformer and served 
as the shock circuit. This circuit was powered by a 700 v a-c and the current in the 
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circuit was 350 ftA. In the conditioning of CER, the OS lasted for a total of 5 sec., 
and the shock was presented during the last 1 sec. of this period. 5 OS-US pairing 
were presented. The average intertrial interval was 2 min. . On the day following 
the conditioning, the subjects were tested for CER. While the subjects were respond-
ing to the lever at a constant rate, OS of 5 sec. duration was presented to them in-
termittently for 2 min. and the resulting suppression of lever-pressing response was 
measured. The number of lever-pressing during 2 min. immediately preceding the 
presentation of OS is represented as A, the number during 2 min. of CS-presentation as 
B, and the number during 2 min. immediately following the period of CS-presentation 
as C. Thus BJA is a suppression ratio during CS-presentation and CJA is a suppression 
ratio after OS. 5) Acquisition and extinction of the avoidance responses. The 
apparatus used was an ordinary shuttle box, which consisted of 2 compartments (40x 
16 X 20 em}, separated by a sliding-door. The door-opening mechanism was controlled 
manually. The floor of the shuttle box was made as almost the same design as the 
shock box. The OS was a sound generated by a small house buzzer, which was 
mounted just above the apparatus. In acquisition, the sliding-door was opened at the 
onset of the OS. Following the presentation of the 5 sec. OS, the grid floor of the 
compartment, where the rat was placed, was charged (US). The shock was kept on 
until the animal ran into the opposite compartment. When the rat ran into the 
opposite compartment the sound was interrupted and the door between the compart-
ments was closed. The average intertrial interval was 1 min. . The training trials 
were continued in 20 trials per day. The criterion for acquisition of the avoidance 
response was defined as the occurrence of 19 avoidance responses out of 20 successive 
trials. After the acquisition criterion was satisfied, the extinction trials were begun. 
20 extinction trials were carried out per day for 3 consecutive days. 
RESULTS 
Table 1 shows the intercorrelations among 6 variables: (1) A reciprocal number of 
days required for rats to fulfill the acquisition criterion of the avoidance conditioning, 
(2) The suppression ratio during CS-presentation in CER (a reciprocal number of B/A), 
Table 1. Intercorrelations among variables of avoidance conditioning, CER, activity, 
emotionality, and body-weight. 
"":::.-::...: . ..:..._---_,-;,::_,_·· "" 
1 2 3 4 5 
1. Acquisition- criterion 
in avoidance conditioning 
2. BIA in CER .16 
3. General activity -.01 -.06 
4. Defecation .18 .22 -.33 
5. Ambulation .01 .15 .53* -.45* 
6. Body- weight .43 .06 -.66* .16 -.24 
* p<.05 ** p<.OOl 
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(3) General activity in the activity wheel, (4) Defecation in the open field, (5) 
Ambulation in the open field, and (6) Body-weight. 
It can be seen in Table 1, that the correlation between general activity and 
ambulation was .53, which was statistically significant at 5% level of confidence, 
and the correlation between general activity and body-weight was -.66, which was 
significant at 0.1% level. It was indicated that more active rats showed more 
ambulation in the open field, and that they were lighter in body-weight.* Between 
defecation and ambulation in the open field was shown the correlation -.45, which was 
significant at 5% level. It seems that the rats that showed more ambulation defecated 
more in the open field. The correlation between the acquisition of the avoidance 
response and body-weight was .43. The statistical analysis established that this 
correlation approached significance. It would be indicated that the animals which 
acquired the conditioned avoidance response more quickly were lighter in body-weight. 
Table 2 shows the intercorrelations among 6 variables: (1) The number of days to 
fufill the acquisition-criterion of the avoidance conditioning, (2) Mean latency of the 
avoidance responses, (3) The number of trials before the first avoidance response 
appeared, ( 4) Percentage of the avoidance responses on the 3rd day in extinction,** (5) 
The suppression ratio during CS-presentation in CER(B/A), and (6) The suppression 
ratio after CS-presentation in CER(C/A). 
As for the avoidance conditioning, it can be seen in table 2, acquisition criterion 
had the correlation ratio of .79 with mean response latency, and that of -.75 with 
avoidance response during extinction. Both of then were significant at 0.1% level of 
confidence. Between mean latency response and avoidance response in extinction, 
the correlation was -.67. The statistical analysis established that the correlation was 
significant at 0.1% level of confidence. It seems that the animals which had shorter 
response latency acquired the avoidance response faster and lost the conditioned 
response more slowly in the shuttle box conditioning. And it was indicated that 
the subjects which acquired the conditioned avoidance response more quickly had more 
Table 2. Intercorrelations among measures of avoidance conditioning (AC) and CER 
1 2 3 4 I 5 
1. Acquisition-criterion in AC 
2. Mean response latency in AC .79 .. 
3. First avoidance response in AC .22 .32 
4. Percentage of extinction in AC -. 75** - .67** -.11 
5. B/A in CER -.16 .07 .19 -.13 
6. CIA in CER -.11 .07 .08 .15 .36 
* p<.05 ** p<.OOI 
* No significant sex difference was found in general activity and in the acquisition-criterion 
of the avoidance response. 
** The percentage was determined by dividing the total number of the avoidance responses 
by the total number of trials on the 3rd day. 
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resistance to extinction. On the other hand, in CER the correlation between BfA and 
CJA was .36. Although this was not statistically significant, it did not at least 
contradict the assumption that the rats which showed larger suppression ratio during 
CS-presentation also had larger suppression ratio after CS-presentation. No 
significant nor near significant correlation were found between the measures of the 
avoidance conditioning and those of the CER. 
DISCUSSION 
The statistical analysis established that the correlations between activity and 
ambulation, between defecation and ambulation were significant. The results 
obtained were cooperated with the results of the other experiments (Billingslea, F.Y. 
1942, Broadhurst, P.L. 1957). And further, it was noticiable that the correlation 
between activity and body-weight was statistically significant. On the other hand, 
as to the interaction of the activity, the emotionality and body-weight on the avoidance 
conditioning and the CER, only the correlation between body-weight and acquisition 
in avoidance conditioning was significant. No significant correlation was found 
between the activity or emotionality and the avoidance conditioning or CER. 
Consequently, it invalidated the assumption that the ID in conditioning, especially 
in avoidance conditioning had close relation to the difference in the activity level and 
the emotionality. 
Both of the intercorrelations among the measures of CER and among the 
measures of avoidance conditioning were significant or approached significance 
respectively. However, a singificant correlation was not obtained between the 
avoidance conditioning and CER. Then, the assumption that there was a close 
interaction between the avoidance conditioning and CER, because the avoidance 
conditioning involves the emotional response to the OS in common with CER was not 
supported. 
According to the above results, it was considered that the Spence's view that the 
ID in conditioning were related to the difference in anxiety or emotionality was not 
supported in this experiment. The results obtained in previous experiment indicated 
that the correlation between the length of time for the spontaneous avoidance response 
appeared and defecation in the open field was significant in time conditionining in 
the rat (Satake. N. 1965). Therefore, although it seems that the avoidance condition-
ing was to be established through the medium of the emotional response of the 
organism, the relationship between the conditionability and the emotionality was 
not monistic. Perhaps, certain variables which were different from the emotionality 
affected the ID with respect to the speed in acquisition and extinction of the avoidance 
response. 
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ZUSAMMENFASSUNG 
Dieser Versuch wurde angestellt, urn den Einfluss von der Erregbarkeit und Tatigkeit auf 
die individuelle Differenz der bedingten Ausweichungsreaktion und CER bei den Ratten. Die 
folgende Wechselwirkungen von 6 Variablen wurden untersucht: (1) Der Lernverlauf der 
bedingten Ausweichungsreaktion, (2) Die emotionale bedingte Reaktion (CER), (3) Der 
Stuhlgang im Freien, (4) Das Umherwandern im Freien, (5) Die allgemeine Tatigkeit, und 
(6) Das Kiirpergewicht. Aus den Versuchsergebnissen folgt: (1) Die signifikanten Wechsel-
beziehungen wurden zwischen Tatigkeit und Umherwandern, zwischen Stuhlgang und Umher-
wandern, zwischen Tatigkeit und Kiirpergewicht beobachtet. (2) Es gab keine bedeutsamen 
Wechselwirkungen der Erregbarkeit und Tatigkeit auf dem bedingten Ausweichungslernverlauf 
und CER. (3) Es gab keine signifikanten Wechselbeziehungen zwischen bedingten Ausweichungs-
reaktion und CER. 
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